Abstract-Xinjiang, as one of six biggest fresh fruit production areas in the world, is recognized as a major fresh fruit production base in China and honored as "home of melon and fruit". With its suitable ecological environment, unique climate conditions, and good location, Xinjiang sells its fruits well all over the world. However, with the development of fruit market outside the autonomous region, the advantages of fruit in Xinjiang nowadays are not so obvious than before. From the perspective of fruit logistics, this paper, based on the data collected and organized from questionnaires and related researches on modern fruit logistics, builds a evaluation indicator system for the constraints of fruit logistics development in Xinjiang, determines the critical factors, and develops structural equation path diagrams. It was found that 9 constraint factors are ranked in the following sequence in view of their influencing power on the development of fruit logistics in Xinjiang, that is, transportation time, transportation cost, preservation technology, storage cost, squeeze and decay loss, handling loss, packing technology, and packing cost. Finally, scientific and reasonable suggestions and recommendations are put forwards to help realize the efficient development of modern fruit logistics in Xinjiang.
INTRODUCTION
Xinjiang covers a vast geographical area and has abundant resources, which determines that the development of Xinjiang depends largely on high-speed and convenient transportation or the development level of logistics. [1] The statistic data shows that well-developed areas of fruit industry in Xinjiang include Kashi Prefecture, Akesu Prefecture, Production and Construction Corps, and Bayingolin Mongol Autonomous Prefecture, where the logistics industry development lags behind, which is a primary reason for low efficiency of fruit industry development.
Modern fruit logistics patterns include modern logistics distribution, supermarket, auction, and e-commerce. Traditional logistics pattern with poor efficiency and simplicity no longer meets the requirements of modern logistics, so we should pay attention to setting up technical fruit distribution center (DC), and developing chain delivery and cold-chain delivery. In other words, improving transportation efficiency is the top priority for the development of modern fruit logistics system in Xinjiang. [2] There is an obvious discrepancy between the development of fruit logistics industry and the fruit cultivated area and aggregate output of the fruit in Xinjiang. The backward logistics technology and high logistics cost result in low effectiveness and efficiency of fruit logistics, which in turn has a strong negative impact on the further development of fruit industry in Xinjiang.
Fruit logistics abroad developed relatively well than that at home, which reflects from three aspects. From the perspective of fruit preservation technology, Xie Tiyu introduced such fruit preservation technology and methods as edible fruit preservative, plastic moisture-penetrability film, and low tension preservation storage. [3] Liu Beichen proved that developed countries with strong economic power take leading position in preservation technology. [4] As for packing technology, Gao Hongjun held the idea that preservation and freshness of agricultural products is an important step in agriculture processing. [5] Chen Kewei, et al. introduced a preservation assistant-postharvest green preserving. [6] As to refrigerated transport, Xie Ruhe proposed that different transport modes need transportation facilities with different structures and requirements. [7] There are a lot of research achievements in the respect of fruit logistics. Zhangyan, taking citrus for example, came up with policy suggestions for fruit transportation model construction on the basis of supply chain management. [8] Yan Ying brought forward network strategies such as social net site (SNS) marketing strategy, regional guiding strategy, and product guiding strategy to improve fruit chain logistics. [9] Tian Baolong analyzed adverse conditions for fruit transaction information construction, and built a Xinjiang featured fruit transaction informatization platform. [10] Zhang Xiaoliu found the problems in fruit logistics system in Xinjiang on the basis of comparison with developed countries having advanced fruit logistics system like America, Netherlands, and Japan. [11] The previous research and studies on fruit logistics mainly focus on qualitative analysis and there are few quantitative studies on fruit logistics industry especially on the development of fruit logistics industry in Xinjiang. In this case, this paper expands the present research methods.
Section II describes the current situation of fruit industry and fruit logistics industry in Xinjiang, which provides foundation for evaluation indication selection and model building. In Section III, the evaluation indicator system for fruit logistics and the structural equation model for the fruit logistics in Xinjiang are established. Section IV, based on the results gotten from the model, some suggestions and recommendations are proposed for further development of modern fruit logistics in Xinjaing. From the perspective of theory, this paper introduces modern advanced logistics management concept to the development of fruit logistics in Xinjang and enriches the application of SEM. From the perspective of practice, improving storage and preservation technology from the fruits' harvest to sales and improving hardware facilities of fruit logistics will realize low logistics cost and maximize economic benefits and social benefits. This paper collects specific data of the cultivated area and output of main fruits in Xinjiang, namely, apple, pear, peach, and grape. It should be noticed that melon, apricot, and pomegranate are excluded because of lack of information and effective data. The cultivated area and output of the fruits with complete data are drawn in a broken line graph, and the development trend is marked, in order to reveal the current development situation of modern fruit industry in Xinjiang. It can be shown from fig.1 that the cultivated area of apple and grape tends to increase year by year, and the cultivated area growth of pear and peach becomes stable during 5 years, only with slight growth fluctuation. Table 2 shows the output of main fruits in Xinjiang, the data of which comes from Xinjiang Statistics Yearbook. According to the Table 2 , a broken line diagram for the annual output fruits is drawn to show the changing trend of the fruits' output in Xinjiang. It is clearly shown in Fig. 2 that the output of apple increases by years; the output of date drops sharply in 2010 and then recovers in the following 3 years; the output of grape increases at the first years and reaches peak in 2011 but decreases in 2012; the output of pear increases between 2010 and 2011 but declines in 2013; and the output of peach stays almost unchanged for 5 years. It is also seem that the cultivated area of fruit in Xinjiang has increased by 274, 300 hectare, 38% in terms of percentage, and the output in 2013 increases 5,442,185 ton that that of 2009, 66% in terms of percentage. The data shows the overall cultivated area and annual output increase every year, so the fruit industry in Xinjiang has a large development room and it is one of the industries driving the economic development of Xinjiang.
II. CURRENT DEVELOPMENT SITUATION OF MODERN FRUIT INDUSTRY AND ITS LOGISTICS IN XINJIANG

A. Current Development Situation of Modern Fruit Industry
B. Current Development Situation of Modern Fruit Logistics Industry
The total mileage of highway in Xinjiang has reached 86,637 kilometers (included 24,306 kilometers from Production and Construction corps), in which express way accounts for 431 kilometers, first-level highway 437 kilometers, second-level highway 6,631 kilometers, and third-level highway and below takes up 54,832 kilometers. Civil cars in Xinjiang are about 500,000 sets, in which commercial passenger and cargo vehicles accounts for 180,000 sets. Among four common transportation modes, highway transportation undertakes 95% of whole passenger transport and 83% of freight transport, both of which are far higher than the average level 91% and 75% respectively. 15 highway border ports and 53 international passenger and freight multi-model transport lines are set up to connect with neighborhood nations. The entry passenger traffic reaches 186,000 person -time, and freight transport volume is 1,432,000 tons. [12] It is shown clearly that the top four areas with large cultivated area are Kasi Prefecture, Akes Prefecture, Production and Construction Corps, and Bayingolin Mongol Automous Prefecture. It is interesting that most of the areas with large output volume have backward logistics facilities.
III. CONSTRAINTS INDICATOR SYSTEM BUILDING
A. Constraints Indicators
There are various factors influencing the development of fruit industry in Xinjiang. This paper choose three dominants aspects, namely logistics efficiency, logistics technology, and logistics cost and establishes an indicator system for constraints of the development of fruit technology in Xinjiang.
The development of modern logistics in Xinjiang is an endogenous variables and a set with multiple factors. Logistics efficiency, technology level and logistics cost are three exogenous variables which are influenced and reflected by other sub-level exogenous variables. Therefore, three first-level indicators and 9 second-level indicators are selected as the research variables, which are shown in the following table 3. Hypothesis 1. The higher the logistics efficiency, the more significant the influence on the development of fruit logistics is.
Hypothesis 2. The higher the technology level, the more significant the influence on the development of fruit logistics is.
Hypothesis 3. The lower the logistics cost, the more significant the influence on the development of fruit logistics is.
Hypothesis 4. The logistics efficiency can be represented by transportation time, handling loss, and squeeze and decay loss; the technology level can be represented by packing technology, preservation technology and transportation equipment technology; logistics cost can be represented by packing cost, storage cost and transportation cost.
B. Data Selection
The data chosen in this paper is collected by questionnaires and interviews. The investigation subjects come from four relatively developed areas for fruit planting, Kashi Prefecture, Akesu Prefecture, Production and Construction Corps, and Bayingolin Mongol Autonomous Prefecture. The questionnaire divides the grade into 5 levels, namely, very insignificant, insignificant, significant, relatively significant, and very significant, which are corresponded with 5 marks, 1, 2, 3, 4, and 5. The total number of questionnaires sent is 240, and 203 are returned back. 6 ones that cannot meet the requirement are recognized as invalid and excluded. Finally, 197 questionnaires are gotten, which means the returning back of questionnaires is 82.1%.
C. Reliability and Validity Analysis
Reliability refers to the possibility that the same observation results will be gotten for the same subjects with the same observation methods. Only one measurement method has higher reliability, can the results gotten from the method have reference significance.
Cronbach's  coefficient is used for reliability analysis, and the calculation equation is as following. Validity refers to the effectiveness of data measuring table, that is, the tool can measure the property of subjects correctly, genuinely, and objectively. The validity of measuring table is judged by KMO parameter test and Baetlett test to prove if the sample is suitable for factor analysis. SPSS17.0 is used for validity analysis of research data.
Computational equation for KMO statistics is as following.
where K is the number of measured questions, S is the variation number of sum of the measurement. [13] Factor analysis method is used for testing the validity, and the method drawing common factor derives from principal component analysis (PCA) in which factor rotation satisfies variance maximization. The range of KMO is between 0 and 1. The closer the KMO is to 1, the more suitable for factor analysis, vice versa.
The validity results are shown in table 4. After testing, the value of KMO is 0.673, which means the scale is suitable for factor or component analysis. Given the significant level is 0.05, the value of Approx. Chi-Square is large and the value of p is less than 0.05, which passes Barlett's test. 
IV. CONSTRANTS ANALYSIS BASED ON SEM
A. SEM Model
Structural equation modeling (SEM), as a kind of linear statistics modeling technology, is widely used in the field of management for data analysis and hypothesis testing. In simple words, the mathematic modeling of SEM is composed by two parts: measurement equation and structural equation. [14] The former describes the relationship between latent variable and observational variable, while the latter describes the relationship between latent variable. The measuring equation and structure are list as follows.  and other fitness indicators are examined for each model, based on which the medication is conducted.
B. Constraints SEM Model Building
Constraints SEM model building for modern industry logistics in Xinjiang is to determine the weight of 9 constraints according to the data gotten from the questionnaire. The 9 constraints are regarded as the variables for the model. The SEM path diagram is built by using AMO 4.0, as is shown in fig. 4 . According to the fitness result of the structural equation, the four propositions put forward in section 3 are verified and discussed.
Verification for Hypothesis 1. It can be seen from fig. 4 that the path coefficient of logistics efficiency is 0.396, the value of t is 2.674 which is larger than reference value 2, and there is a significant effect. In this case, hypothesis 1 is verified that the high logistics efficiency will improve the development of modern fruit logistics in Xinjiang.
Verification for Hypothesis 2. It is shown in fig. 4 that the path coefficient of technology level is 0.314, the value of t is 3.541, which is larger than reference value 2, and there is a significant effect. In this case, hypothesis 2 is verified that the improvement of technology level will improve the development of modern fruit logistics in Xinjiang.
Verification for Hypothesis 3. It is gotten from fig. 4 that the path coefficient of logistics cost is 0.365, the value of t is 3.207, which is larger than reference value 2, and there is a significant effect. In this case, hypothesis 3 is verified that the reduction of logistics cost will improve the development of modern fruit logistics in Xinjiang.
Verification for Hypothesis 4. The value of t corresponding with path coefficient between latent variable and observational variable is larger than reference value 2 except packing cost, which reveals that the 90% of the relationship between latent variable and observational variable is significant in terms of reliability, which in turn proves it is reasonable and feasible to reveal latent variable by means of the observational variable.
The output results show the relationship between the variables.
The path coefficient of influencing factors for the development of modern fruit logistics in Xinjiang is listed in order as following: logistics efficiency, logistics cost, and technology level.
The path coefficient of influencing factors for modern fruit logistics efficiency is listed in order as following: transportation time, handling loss, and squeeze and decay loss.
The path coefficient of influencing factors for modern fruit logistics technology level is listed in order as following: preservation technology, transportation equipment technology and packing technology.
The path coefficient of influencing factors for modern fruit logistics cost is listed in order as following: transportation cost, storage cost and packing cost.
V. SUGGESTIONS AND RECOMMENDATION FOR THE DEVELOPMENT OF MODERN FRUIT LOGISTICS INDUSTRY
In accordance with SEM results, this paper put forward suggestions and recommendations for the development of modern fruit logistics industry in Xinjiang mainly from such three aspects as logistics efficiency, technology level and logistics level.
 The influence of logistics efficiency on the whole development level is most significant. Therefore, logistics efficiency improvement should be put in the priority, followed by logistics cost. The most critical factor in the improvement of modern fruit logistics industry is logistics efficiency, and transportation time plays the most significant role in logistics efficiency improvement. The transition time should be shortened, and fruit logistics pattern should be normalized to improve the efficiency of fruit logistics, in order to realize the substantial development of fruit logistics industry in Xinjiang. As for the logistics cost reduction, logistics cost cut is an important influencing factor. Therefore, the logistics path should be optimized with consideration of the choice of packing material and packing patterns. Firstly, The standardized logistics processing and the do's and don'ts can be printed and sent out to logistics participants to reduce the training expenditure, and avoid unnecessary losses caused by human factors. Secondly, third party logistics suppliers can be encouraged to provide specialized service for fruit logistics. In this way, farmers, wholesalers, retailers can get good logistics service with low cost and reduce their investment on logistics equipment and technology. Thirdly, a logistics centers based on the areas of origin can be built. The centers can provide one package or wholesale service to suppliers including preservation, storage, packing, and transportation services, as is shown in fig.5 . 
VI. CONCLUSIONS
From the perspective of modern fruit industry development, this paper collects data, and proves that both the reliability and validity are appropriate for component analysis. On this basis, a structural equation path diagram is drawn. In accordance the path coefficient, 9 constraints influencing the development of modern fruit logistics industry in Xinjiang are determined in order as following: transportation time, transportation technology, transportation equipment technology, storage cost, squeeze and decay loss, handling loss, packing technology, and packing cost. Finally, scientific and constructive recommendations and suggestions are proposed for further development of modern fruit logistics industry.
